on a peculiar Motion excited in Fluids led to observe, that the surface of that animal possessed the power of exciting currents in the water contiguous to it, in a constant and determinate direction. This fact, while it was a curious circumstance in the history of the animal in question, appearing to me at the same time of considerable importance in a general point of view, I was induced to inquire how far appearances of the same kind existed in the rest of the animal kingdom. I was aware that many infusory animalcules and zoophytes had been observed to produce currents in the water exterior to their surface, and that in the sponge, as was first satisfactorily shown by Dr Grant, the water is carried in a uniform direction through certain canals in its interior; but in prosecuting the subject I have ascertained that phenomena more or less analogous are exhibited by extensive tribes of animals of a more perfect structure, in which, to the best of my knowledge, nothing similar has hitherto been observed. Although still occupied with the investigation, yet, as the facts I have already made out are, so far as I know, in a great measure new, and appear to me to lead to conclusions of importance, I think it right in the meantime to give some preliminary account of them ; intending to resume the subject at greater length on a future occasion.
The larva of the frog, for some time after its exclusion from the egg, has certain small appendages on each side of the head, to which various uses have been assigned by naturalists, but which are now known to be organs of respiration, and are called the external gills, to distinguish them from the internal gills, by which the animal respires at a later period. Of these appendages there are three on each side, the two anterior of which are larger than the posterior, and consist each of five or six branches diverging from a common trunk, which is attached to the body of the animal. The bload circulates through them in a single stream, which passes outwards to the extremities, where it is bent back, and returns in a contrary direction.
Being desirous of ascertaining the dimensions of the globules of the blood at this period, I I first examined the larva of the newt or water salamander, a few days after its exclusion from the egg. The external gills at that time consist of three appendages on each side, the posterior and middle of which have each two^short lateral processes* the commencement of branches. The anterior extremities appear as a simple protuberance on each side of the spine, a little behind the gills. The heart can be distinctly seen pulsating on the under surface, and the blood in it is of a red colour. The circulation of the blood can be perceived in the gills, the tail, and on the abdomen, on the under surface of which a large vessel collects many collateral streams and returns towards the heart. At this period the surface of the animal produces currents agreeing in almost every respect with those which take place in the larva of the frog at a corresponding stage of its development. Particles of powder diffused in the water are carried along the surface of the body from its anterior to its posterior extremity ; on the gills they are conveyed along each of the trunks, from the root to the extremity, and apparently with greatest force along the upper and lower surface. The gills also exhibit when cut off the same phenomena as in the larva of the frog, advancing through the water with the cut extremity forwards, in a direction contrary to the currentsrb snivbuia ni This current is obviously intended for the purpose of renewing the water required for the respiration and nutrition of the animal; but though it is now a well established fact in the history of the muscle, the mechanism by which it is produced has not, so far as I know, been satisfactorily explained. Some * It will be recollected, that the respiratory organs or gills of the bivalve Mollusca are in the form of leaves, of which there are two on each side, inclosed between the lobes of the mantle. Between them are interposed what is called the foot and the prominent part of the abdomen, which separate the two of the right side from those of the left. Each consists of two layers, which are made up of vessels set very close to one another like the teeth of a comb, across the direction of the gill, and perpendicular also to the great vascular trunks witli which they communicate, which run along the base. In the common muscle, the two layers of which each gill is composed are connected together at its margin, and by a few points of their contiguous surfaces; but at the base only one of them is fixed, the other terminating at this part by a round unattached border, ( fig. 4. e, c,) dulations, which proceed in a uniform manner along the margin < of the vessel from one end to the other. It resembles a good deal the apparent progression of the turns of a spiral when it revolves on its axis, and might very easily be mistaken for the circulation of a fluid in the interior of a canal, more particularly as the course of the undulations is different on the two edges of the vessel, being directed on the one towards the margin of the gill, and on the other towards the base. But besides that the undulations continue to go on for some time in small pieces cut off from the gill, which is inconsistent with the progression of a fluid in a canal, the cilia are easily distinguished when the undulatory motion has become languid. When it has entirely stopped they remain in contact with each other, so as to present the appearance of a membrane attached to the edge of the vessel.
It is very remarkable, that when the gill is immersed in fresh water, both the currents and the motion of the cilia are almost instantaneously stopped. Such, nearly, are the appearances I have observed in the muscle. There are, indeed, other particulars which could not well be made intelligible in a short description, and which I purposely avoid mentioning here, the object of this paper being merely to give a statement of the phenomena in general, and not to detail the peculiarities of individual cases, which I shall be able to do with more advantage on a future occasion. For this reason, also, I shall content myself with a simple mention of the other animals belonging to this class, in which I have observed the currents.
Of the Bivalves, I have examined the fresh water muscle, the oyster, and another species. In the first of these the motion of the two sets of cilia is the same, but as the gills in that animal differ in some points from those of the salt water muscle, I have not yet been able to satisfy myself as to the mode in which the water is conveyed to the excretory orifice. The current on the surface of the gills resembles that of the salt water muscle, except that on the outside of the external gill it is directed from the margin to the base. It is obvious that, in-the bivalve moUusca, the property df exciting motions in the wa-' let' may serVe other important purposes besides respiration, and a, a, a', a", The circumference of the mantle or cloak ; between a' and a" it is fringed with tentacula or cirri, and it is nearly in this space that the water enters, the borders being usually contiguous in other parts.
b. The posterior muscle which closes the shell, partly concealed by the reflected edge of the cloak. Between a' and b is seen the opening by which the water issues. c cf. The two gills of the right side ; d, one of those of the left. The dotted arrows mark the course of the water that has been forced through the insterstices of the vessels into the interior of the gill. The dark arrows indicate the direction of the external current, which perhaps serves also to clear the surface of the gill from foreign matters, and convey nourishment to the rfiouth. e e. The free edge of the unattached layer; under it is seen the opening where the water sometimes escapes from the interior of the gill, and through which a probe can be passed between the two layers.
f. The extremity of the foot, or the tongue as it is sometimes called. m, m. The two Labial appendages or accessory gills of the right side? ii, one of those of the left Between them and before the foot is the opening of llie mouth.
which cannot be seen in the figure.
